(3) In a case of gangrene of a limb associated with diabetes ? By that I mean the type of patient with whom we are familiar, one suffering from arterio-sclerosis who has diabetes also, and commencing gangrene of a toe. On this I speak less dogmatically. In the pre-insulin days I think I should have said that such a patient should have that limb amputated as soon as possible, and as high as possible. By " high " I mean that if there was gangrene affecting the toes, the limb should be amputated at the knee-joint, where the collateral circulation is at its best. Since the introduction of insulin that attitude has changed somewhat, and more conservative treatment may now be carried out with safety to the patient. By this I FEB.-SUBG. 1 mean that the limb of a patient with gangrene can be preserved for a time by a proper use of insulin, and that, associated with warmth and light, this will prevent the spread of the gangrene and prevent a dry becoming a wet gangrene. (4) A case of pyogenic infection associated with diabetes, e.g., carbuncle ? In this condition more than in any other, insulin treatment should be carried out early and steps to lessen the pyogenic infection should be instituted at once. Suppuration has a serious effect on the diabetic process, and the sooner the infection can be checked, the better for the patient.
My last point is that the anesthetic of choice is a local anesthetic, which, witl the improved nwethods lately introduced, can be used in the large majority of cases.
I also hold strongly, however, that if local anesthesia is not available or, for some reason, is not effective, there should be no hesitation in giving a general aneesthetic. Operation must be done quickly and efficiently, and the anesthetic must be subservient to it. If a gas-and-oxygen mixture is not sufficient, it must be aided by ether, or even by chloroform. Dr. George Graham: Professor Gask has outlined the treatment which was in vogue before the discovery of insulin. It is interesting to consider how this practice grew up.
In his book on operative surgery, published in 1891, Treves said: "Diabetes offers almost a positive bar to any kind of operation." In 1892, Mr. W. G. Spencer published a paper in the Transactions of the Medico-Chirutrgical Society, which was followed in 1893 by a paper by Sir Rickman Godlee, and a discussion in the Proceedings. These papers showed a complete change of opinion. Mr The surgeon, unless he were looking after the medical part of the treatment, need not consider diabetes if it could be properly controlled; to do so often involved much work and time, and required a good deal of experience. The arterial degeneration. When the pulsation in the dorsalis pedis artery was good, gangrene did not occur; hence, given a good circulation, the case could be treated on general surgical principles. When the dorsalis pedis did not show good circulation, X-rays might reveal calcification in the vessels throughout the limb; there might be obliterative endarteritis, or a combination of that with the previously-mentioned condition. X-rays, however, might mislead the observer. Because calcification was apparent that did not necessarily mean that there must be a high amputation. He divided these cases into three groups. When dry gangrene was present there was no need for hurry; one should treat the diabetes by dieting, then wait and see. The best result was a mummification and a separation of the gangrene. The other extreme was a rapidly-spreading sepsis and lymphangitis. In such a case the limb could not be saved; one could only save life. There should be a high amputation, at the same time controlling the diabetes. The difficult cases were those intermediate between those two. Practically all cases of gangrene which he saw were complicated by sepsis. He was becoming more conservative in his advice on these cases. If, in a day or two, the sepsis and cedema were diminishing, he counselled waiting, longer and treating on conservative lines.
So far in this discussion the diabetic acute abdomen had not been mentioned; it was difficult to make up one's mind how best to treat such a condition. The ordinary acute abdomen was simulated by the ketosis alone. The patient might be admitted complaining of intense colicky pain, and there would be found tenderness and some rigidity. In such cases it was almost impossible to know whether one was dealing with an appendix, a perforated viscus, or an acute diabetic abdomen. A raised temperature was in favour of the symptoms not being entirely due to the diabetic condition. Leucocytosis was no help, because in diabetic coma and severe ketosis there was nearly always a leucocytosis of over 20,000. If there was a strong suspicion of the presence of an acute disease, such as appendicitis, urgently requiring operation, it was best to operate at once, even though one was proved wrong.
Mr. Cyril A. R. Nitch said that when the surgeon was unable to obtain the constant advice and assistance of the physician and the biochemist, there were certain points in connection with the use of insulin which he should realize. The most important of these were: (1) When there was no urgency and when a patient could be stabilized by diet alone, only a small dose of insulin would be required before, and possibly after, an operation. (2) When the usual food intake was diminished by vomiting, or after gastro-enterostomy or tonsillectomy, the dose of insulin must be reduced or omitted, provided the urine was sugar-free. (3) Pituitrin and epinephrin sometimes neutralized the effect of insulin. (4) In emaciation and sepsis the effect of insulin was sometimes so pronounced that even a small dose might cause hypoglycaemia. (5) Hypoglycmmia might set in if the dose of insulill was not reduced during recovery from an operation, or from sepsis, or after removal of a large area of sepsis, such as a gangrenous leg. The nurse in charge should be warned of the possibility of hypoglycmnmia, especially after any operation in which feeding or dieting was difficult, and should be told to notify the surgeon immediately of any unusual symptoms, such as increased pulse-rate, restlessness, delirium, or mania. In such a case the blood-sugar must be estimated as soon as possible, and in the meantime glucose should be given by mouth. (6) As frequent blood-sugar examinations after an operation might be very trying to the patient, or difficult to carry out, the surgeon would find the application of Benedict's test, as advocated by McKittrick and Root, a reliable guide to the appropriate dose of insulin at any given time. The urine was tested by Benedict's method, two-, three-, or four-hourly, after the operation, according to the severity of the pre-operative diabetes. When the patient was sugar-free 100 c.c. of orange juice should be given to prevent hypoglycemia. In cases of urinary obstruction an in-dwelling catheter was advisable for this test, otherwise a urine which had really become sugar-free might give a positive Benedict reaction from contamination by sugar-containing residual urine. He (Mr. Nitch) agreed that there was little (if any) unusual danger in an operation of convenience on a diabetic who had been properly balanced by diet and insulin. [Mr. Nitch then described the pre-and post-operative treatment of elective and emergency cases employed at St. Thomas's Hospital.] For coma and pre-coma no routine or rule was possible. The physician must individualize and gauge the size and number of doses of insulin and carbohydrate by the percentage of sugar in the blood and urine, and by its effect on the breathing and the general condition of the patient. It was of the utmost importance to administer plenty of fluid by some means, as these patients were dehydrated rapidly by the deep breathing.
Anaesthesia.-For operations below the umbilicus, spinal or local analgesia was best. Gas-and-oxygen was only suitable for abdominal operations and operations of long duration, when given by an expert. The disadvantages of ether were several, especially its proneness to cause sudden acidosis. The dangers could be minimized by skilful administration and careful after-treatment.
Gangrene.-Two clinical varieties were recognizable: (1) Due primarily to arteriosclerosis, or senile gangrene in a diabetic, and (2) diabetic gangrene, due to infection, aggravated by diabetes, and usually, though not always, complicated by a defective circulation. In the first the diabetes was often mild, the predominant features being extensive arteriosclerosis, little or no evidence of collateral circulation, often severe pain and an area of gangrene, which might be superficial and limited, total and limited, or total and extensive. As there was usually no great urgency in these cases, the diabetes should be investigated and stabilized before active surgical measures were adopted. These would vary with the type of gangrene, the degree of pain, the condition of the patient, and their combined effect on the diabetes.
Non-operative measures were applicable to superficial gangrenous patches or ulcers, and to gangrene limited to the whole or part of a toe when the dorsalis pedis artery was not completely occluded, or, if it was occluded, when there was evidence of a collateral circulation, when pain was not severe, and when the diabetes was not being aggravated by the gangrene. In these cases the surgical treatment consisted in careful warmth, local applications to prevent sepsis, Buerger's exercises to stimulate the collateral circulation, and any means, such as artificial sunlight, to improve the general condition of the patient.
Operative measures were required: (1) When it was thought that the gangrene was stimulating the diabetes; (2) for sepsis; (3) for severe pain; (4) for gangrene of one or more toes and (5) when there was no evidence of a collateral circulation. They consisted of: (1) Incision and drainage for sepsis; (2) amputation of a toe, when the dorsalis pedis was patent, when the foot reacted to Buerger's exercises, and when the pain was not severe; (3) high amputation when sepsis or gangrene was spreading, when the collateral circulation was poor, when pain was severe, and when the diabetes was being aggravated. In some cases preliminary ligature of the femoral vein improved the collateral circulation to such an extent that a successful low amputation was possible a week or ten days later, but if there was the least doubt, the amputation should be above the knee. The second variety, diabetic gangrene, often occurred in younger patients, with less degenerated arteries, consequently local applications, incisions and drainage, and even minor amputations might be successful, but when local infection was extensive, or when sepsis or gangrene was spreading, high amputation should be performed without delay.
Dr. Otto Leyton said that he did not consider the presence or absence of a pulse of vital importance; at the London I{ospital for many years it had been customary to place an oscillometer around the ankle of most of the diabetic patients to record the condition of the artery. Occasionally when there was no recognizable pulsation at the ankle a gangrenous patch on the foot had healed.
All cases of gangrene were treated conservatively. On discussing the matter with Dr. Brown, of the Mayo Clinic, he (Dr. Leyton) had learnt that at that institution they were in the habit of operating at a site where pulsation was absent in cases of gangrene in thrombo-angitis-obliterans-with 70% successes.
One would not expect so high a percentage of successes in diabetic gangrene, because the change in the collateral circulation would be greater. The fact, however, was established, namely, that a pulse in the artory was not a sine quoa non for a successful operation. He wished to refer to the administration of insulin by the mouth in the preparation of patients who possessed a rooted objection to hypodermic injections. He had tried a great number of substances which, the manufacturers had assured him, when administered orally, acted as well as insulin hypodermically. His experience had been that all had been more or less useless. Recently, however, he had been able to confirm the observations of H. N. Mukherjee, who stated in a paper published in the Calcutta Medical Journal, January, 1930 , that the phosphotungstate of crude insulin administered to a rabbit by the mouth led to typical hypoglycaemic symptoms along with a reduction of the concentration of sugar in the blood to 0 04%. In the October number of the same journal he referred briefly to three cases of diabetes mellitus, who appeared to have benefited by taking the phosphotungstate of crude insulin by the mouth. He (the speaker) had used phosphotungstate of pure insulin, prepared by the dispenser of the London Hospital, with very promising results. On inquiry whether the salt was likely to prove poisonous he learnt from the Professor of Pharmacology at the University of Edinburgh that Waltner had found that 2% of tungsten salts could be added to the food of rats for six months without producing any recognizable results.
It was not, however, permissible to conclude from this that the phosphotungstate of insulin would prove innocuous if taken for months or years, but since there was little doubt that for a brief period it did no harm, it might be used with advantage for patients who had to be prepared for operation, and who would need the drug for a few weeks at most. Dr. P. J. Cammidge referred to the high proportion of diabetic patients with septic feet and sepsis in other parts of the body, who, when carefully treated with insulin by injection and locally, improved and could be tided over without surgery.
One of the first of his (Dr. Cammidge's) cases was operated upon by the late Dr. Williamson. The patient had a large fibroma, and it was considered essential that it should be removed. She was prepared as satisfactorily as possible by dieting, and spinal anesthesia was used. For three days after the operation she did well, then coma developed and she died. Since then he had always been careful to avoid operation whenever possible, until insulin was introduced. His experience with insulin had been so remarkable that he now had no hesitation in advising operation, and he was inclined to think that patients who were carefully prepared for operation by treatment with insulin seemed to do better than the average patient who did not have insulin.
Another point which needed emphasis was the anaesthetic employed. Recently those of his patients who were operated upon had had avertin as an anesthetic, and it had proved very satisfactory. Most of them had gas-and-oxvgen afterwards and some had a small quantity of ether as well. On the whole, he had obtained better results with avertin and gas-and-oxygen than with any other form of antesthetic for his diabetic cases. It was his custom to give not only glucose and insulin before the operation, but, if possible, an intravenous injection of glucose immediately after, with a considerable quantity of fluid, before the patient was returned to bed. It had been found that this helped to prevent post-operative vomiting, which was the most serious thing that could happen to a diabetic, for it meant dehydration of the tissues and the loss of important constituents, and prevented the patient from taking the carbohydrate which was essential. After operation he (the speaker) tried to give 80 to 100 grm. of carbohydrate with a corresponding dose of insulin for three or four days.
Another point he wished to mention was the importance of controlling the treatment throughout by blood-sugar analyses. In some cases it was difficult to get a specimen of urine, and a blood-sugar estimation was a much more reliable indication than any urinary analysis. For practical purposes extreme accuracy was not necessary, and a sufficiently reliable blood-sugar estimation could be done quickly and easily. This occupied only a few minutes, and such a test could be made every hour without inconvenience, if necessary.
Mr. J. B. Hunter said that with regard to the ordinary type of cellulitis which occurred in diabetics, in a comparatively young person, who perhaps had never been under control or had been under control but had drifted away from it, and in whom there was severe cellulitis-without obvious fluctuation or presence of pus which appeared to call for urgent treatment-it was not necessary to operate, for under insulin treatment the cellulitis became localized and the evacuation of the abscess enabled the condition to clear up.
He agreed as to the frequency of septic feet in these cases, and said that often these patients began with a sore on the toe, without obvious gangrene, and rather indolent in type. Patients were treated by their local doctor for some time, and then the condition gradually spread on to the dorsum of the foot. At that stage they came into hospital, and were put to bed. He felt sure that this was the wrong
